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Recently, economists have focused a good deal of attention on
the real effects that changes in fiscal policy, mainly tax rates, can
have upon incentives, aggregate supply, and hence economic growth.
For example, several economists (Keleher, Jorgenson, Feldstein and
Aaron) have established that high marginal tax rates can have adverse
effects on the supply of factors of production and hence on aggregate
supply. Even in the real world businesses tend to confirm the view that
business investment decisions are significantly responsive to tax changes.
Conventional Keynesian analysis, for example, indicates that tax
cuts work by increasing the disposable income of consumers who spend
more and consequently set off a multiplied spending process. Therefore,
tax cuts work by injecting spending to add to the aggregate demand for
goods and services. Since stimulative tax cut policies were to be
undertaken when the economy was operating with idle labor and capital,
aggregate supply did not enter as a constraint and consequently
received little, if any, attention. Despite this lack of precision
about the determants of capital formation, many governments have
proceeded briskly to experiment with fiscal devices designed to
stimulate investment. Especially following World War II, a movement
toward manipulating depreciation or tax reductions to induce variations
in capital formation is evident. In this country the Eisenhower
Administration modified depreciation charges in 1954, and the Kennedy
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Administrati on recommended in 1962 a tax credit to stimulate investment
in plant and equipment and which is a step further liberalizing of
depreciation.^
Some economists are now convinced that the system of depreciation
used for so many years simply is not able to provide the investment
stimuli essential for economic expansion, and is overly complicated.
On August 13, 1981 President Reagan enacted a new system called
Accelerated Cost Recovery System (ACRS) Depreciation. As a result, the
cost of most depreciable property placed in service after 1980 so-called
"recovery property" will be recovered using accelerated methods of
recovery, over much shorter periods of time than was formerly the case.
Under the accelerated cost recovery system, the entire cost of
depreciable property is recovered over the prescribed statutory period.
As a result, the cost of such property need not be reduced by salvage
value. Therefore, property were divided into four classes, that is,
three years, five years, ten years and fifteen years. Table 1 shows
the percentage that can be depreciated from each class in any year.
Investment Tax Credit
Investment tax credit is one of the major economic policies which
occurred under the Kennedy Administration in 1962. In brief, this
policy called for government to manipulate its tax collections and
expenditures in such a way as to stimulate total demand, thereby
reducing unemployment and increasing the rate of growth. For example,
^Cary E. Brown, "Tax Incentives for Investment," The American
Economic Review Vol. LII (May 1962);335.
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TABLE 1
ACCELERATED COST RECOVERY SYSTEM (ACRS) DEPRECIATION
The applicable percentage for the class of property is:
If the recovery 15-year pub-
year is: 3-year 5-year 10-year lie utility
1 25 15 8 5
2 38 22 14 10
3 37 21 12 9
4 21 10 8






11 612 613 6
14 6
15 6
Source: Adapted from Prentice-Hall, Inc., Handbook of the Economic
Recovery Tax Act of 1981. p. 23.
Note: See the appendix on how to compute ACRS writeoffs if you
choose to take advantage of the accelerated method of
computing your ACRS deduction using Table 1.
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in 1962 legislation was enacted which provided for a seven percent
tax credit on investment in new machinery and equipment, thereby
strengthening incentives to invest.
But the investment tax credit in the United States, which was
enacted in 1962, then suspended in 1966, was reinstated in 1970. On
August 13, 1981, President Reagan Administration, having made the
drastic changes it did in the depreciation area by introducing the
Accelerated Cost Recovery System concept. Congress had to make certain
conforming changes in the investment credit set up. Formerly, for
example, the investment credit was based on an asset's actual useful
life. Now, for eligible recovery property placed in service after
1980, the credit is based on the recovery period of the property used
in determining the deduction for depreciation.
Thus, for eligible five year and ten year property and for fifteen
year public utility property, one hundred percent of the cost qualifies
for the full ten percent investment credit. In the case of three year
property, only sixty percent of the cost of the property qualifies for
the investment credit which results in a six percent credit.
Investment Credit Recapture
There is a big change in recapture too. Formerly, for
example, the full cost of property with a useful life of at least seven
years, qualified for the ten percent investment credit. And if one held
the property at least seven years, the owner enjoyed the credit forever.
However, if one did not hold the property for the full seven-year
period, some and maybe even all the credit would be recaptured. Thus,
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if one disposed of the property within the sixth or seventh year, one
third of the credit would be recaptured; if one disposed of the property
within the fourth or fifth year, two thirds of the credit would be
recaptured; and if one disposed of the property within three years,
all of the credit would be recaptured. These rules will apply only
to investment credit property placed in service before 1981.
Also, for investment credit property placed in service after 1980,
a new "two percent" recapture rule will apply. And it is surprisingly
logical and liberal. As pointed out above, there is a six percent
investment credit for three-year recovery property and a ten percent
credit for five-year recovery property. For example, there are two
classes of recovery property. To obtain each class recapture percentage,
divide the total percentage of the class by its total number of years.
This equals two percent per year, and this is how the recapture works.
Each full year the property is held before disposition reduces
recapture by two percent. If the property is disposed of after a full
year, for example, only four percent of the credit for three-year
property is subject to recapture, only eight percent in the case of
a credit for five-year property and so on. Table 2 on the following
page indicates exactly how the new investment credit recapture system
works.
What Are Supply-side Tax Cuts
Supply-side tax policies constitutes more than a mere recognition
that tax changes affect the supply of goods and services. What distin¬
guishes supply-side policies from other policies is the manner in which
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TABLE 2
THE NEW INVESTMENT CREDIT RECAPTURE SYSTEM
Four Disposed of Recapture
3 Year 5 Year
Within 1 year 6% 10%
After 1 year 4% 8%
After 2 years 2% 6%
After 3 years -0- 4%
After 4 years -0- 2%
After 5 years -0- -0-
Source; Adapted from Prentice-Hall, Inc., Handbook of Economic
Recovery Tax Act of 1981, p. 35.
tax changes affect factors of production (labor and capital, for
example) and hence, aggregate supply. This approach is well rooted
in classical macroeconomic analysis. The classical economists, while
recognizing such concerns of taxation as equity and redistribution,
placed most of their emphasis on the effects of taxation on aggregate
supply, and hence economic growth.
The dominance of the supply-side view continued uninterrupted
until the inter-war period, when contrary to the position of the
classical economists, concerns such as redistribution and stabilization




Income taxes were levied at the time of the Civil War but in 1909,
with the excise tax on corporation incomes was designed to supplement the
reduced tariff. In 1913, after the adoption of the Sixteenth Amendment
removing certain constitutional restrictions upon income taxation, a
3
general law was adopted taxing individuals as well as corporations.
Some Fundamental Propositions of Supply-side Economics
In contrast to the demand-oriented Keynesian analysis, proponents
of the supply-side view focus on the effect that tax rates have on
relative prices, aggregate supply, and hence, economic growth. They
emphasize that tax rate changes are relative price changes and,
consequently, will always affect choice, the allocation of resources,
4and real economic activity. Thus, in their view, changes in tax rates
will have important repercussions on the incentives of individuals to
supply labor and capital to the market. According to the theory, tax-
induced relative price changes affect choices between; (1) work leisure;
(2) consumption and savings--investments; and (3) market activity and
nonmarket activity. Consequently, reduction in tax rates by inducing
shifts from leisure to work, from consumption to saving-investment,
2
Robert E. Keleher, "Supply-side Effects of Fiscal Policy: Some
Historical Perspectives," Federal Reserve Bank of Atlanta, working paper
series, August 1980, p. 3.
3
Miller Kix and Baar, 1922 United States Income and War Tax Guide
(Chicago: Commerce Clearing House, 1921), p. 6.
Robert E. Keleher, "Supply-side Effects of Fiscal Policy: Some
Historical Perspectives," Federal Reserve Bank of Atlanta, working paper
series, August 1980, p. 3.
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and from nonmarket activity to market activity has important impli¬
cations for changes in aggregate supply and economic growth.
The Relationship between Tax Rates and Aggregate Supply
These general propositions are the underpinning of some more
specific relationships that have been postulated by advocates of the
supply-side view. These advocates, for example, have posited a relation
ship between tax rates and aggregate (taxable) market output, as
illustrated in Figure 1 (the Laffer curve).
The entire tax rate structure of the economy is assumed to be
5
imbedded in the given rates. When tax rates are near zero, such as
point A, output is low because certain public goods which are essential
for markets to operate are not being provided. Examples of such goods
might include justice (a conducive legal framework), defense, law and
g
order, the maintenance of roads, and primary education. As tax rates
rise to point B, these essential public goods and services are provided
and economic activity expands.^ That is, the provision of these public
goods contributes to rapid increases in the productive efficiency of
capital and labor, and consequently output. At this initial stage, the
effects of these increases in productive efficiency outweigh (or
^Ibid., p. 4.
^Sorne libertarian economists might take issue with even these
minimal public goods. They would argue that even these functions could
be provided by the private sector so that output would be positive at
the zero tax rates.
^The output/tax curve shows that "...real output that will be
supplied at various rates of taxation given the governments' spending
pattern and the societies' preferences for public and private goods
and for leisure." The curve assumes a balanced budget with government
expenditures equal to taxes.
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FIGURE 1





(as percentage of Output)
Source: Adapted from Robert E. Keleher and P. Orzechowski, 1980,
p. 4.
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increase faster) than any disincentive effects of higher tax rates
(i.e., efficiency gains due to government expenditures are greater at
O
initial stages than efficiency losses due to increased tax rates).
The Laffer curve hypothesizes that as tax rates are increased further,
such as at point C, disincentives and inefficiencies due to these
higher tax rates begin to become more important. That is, "when tax
rates are increased, the after-tax rewards to saving, investing, and
working for taxable income decline. People switch out of these
activities into leisure, consumption, tax shelters, and working for
nontaxable income. The incentive effects cause a decrease in the
Q
market supply of goods and services." At the same time, public good-
induced improvements in the productive efficiency of factors increase
at a slower rate (because less essential public goods are provided).
Consequently, output gains become smaller and smaller. Eventually,
output peaks and begins to decline as the efficiency losses and
O
Canto, Laffer, and Odogwu have forcefully demonstrated that "the
change in output with respect to a given change in the tax rate on
labor or capital is negative The net effect of the tax increase
(on a factor) is a reduction in output. Conversely, a decrease in
either tax (on labor or capital) would increase output The analysis
shows that increases in factor taxes reduce output." (Canto, Laffer,
and Odogwu, "The Output and Employment Effects of Fiscal Policy in a
Classical Model," unpublished manuscript, pp. 15, 31.) (Parantheses
added.)
g
Paul Craig Roberts, "The Economic Case of Kemp-Roth," Wall Street
Journal (August 1, 1978);i6.
^^Robert E. Keleher stated "At some point government expenditures
instead of improving productive efficiency may actually diminish it, as
welfare payments provide disincentives to labor supply. "Supply-side
Effects of Fiscal Policy; Some Preliminary Hypotheses," Federal Reserve
Bank of Atlanta, working paper series, August 1980, p. 6.
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discentives due to high tax rates. That is, tax rates become
sufficiently high at some point so as to induce factors of production
to leave the producing sector,Additional tax rate increases lead
to even further output declines as factor supplies continue to withdraw
from production. Ultimately, an effect tax rate of one hundred percent
will result in no factor supply, and consequently, no production.
The shape of this output/tax curve and the point at which output
peaks depend on the elasticity of factor supplies with respect to
changes in tax rates. The elasticity, in turn, depends on several
factors, including, for example, the openness of the economy, the uses
to which tax revenues are put, the intensity of the work and savings
ethics of the society, and the time frame over which the output/tax
12
relationship are considered. These elasticities, for example, will
be larger, the more open the economy the longer the time frame over
13
which the relationships are considered.
Table 3 shows some statistics of international comparisons of the
United States compared to some of the selected OECD (Organization for
Economic Cooperation and Development) countries. The countries are
^^Neil J. McMullen, "Appendix A: Conceptualizing Welfare/
Efficiency Relationships," Welfare and Efficiency: Their Implications
in Western Europe and Implications for International Economic Relations
(Washington, D. C.: National Planning Association, 1978), p. 128.
^^Ibid., p. 128.
1 O
The time frame is important because it may take time for factors
to acquire information about their available alternatives and options.
In an open economy, factors always have more available options in that
they can migrate. As for government expenditures, transfers and sub¬
sidies to nonproducers will induce adverse effects on factor supply
relative to subsidies for production. See McMullen, ibid., pp. 132, 137.
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being arranged in alphabetical order. From Table 3 we can see that
Japan, Canada, Netherlands, Italy, and Switzerland are higer than the
United States in gross fixed capital formation, except for the United
Kingdom that has the lowest capital formation. In terms of savings,
the other countries are higher than the United States, while the reverse
is the case in living standard because the United States has the highest
figure in consumption per capita. The conclusion to be drawn here is
that maybe the United States is consuming more than the other countries,
while the other countries are saving more than the United States. It
may be that the United States' government policies have encouraged
consumption at the expense of saving.
Really, if such policies do exist, for example, the tax system or
the social security system, as a substitute for individual's own program
of saving for old age. If public policy has helped such a pattern,
either knownly or as a by product, then these existing policies can be
examined and changes can be proposed.
Problems
The current tax treatment of income from capital primarily the
personal corporate income taxes—decreases the net return to capital
accumulation. The corporation income tax will be borne in proportion
to the amount of capital owned, regardless of whether the capital is
employed in the corporate or noncorporate sector. Property taxes also
impose a tax burden in proportion to the amount of capital owned,
irrespective of the locality in which it is employed. Many economists
have been uneasy with estimates of tax incidence based on these
-13-
TABLE 3
CAPITAL FORMATION, SAVINGS, AND CONSUMPTION
PER CAPITA, SELECTED COUNTRIES, 1980
Country
Capital Forma¬






Canada 23.1 21.5 $5,950
Italy 20.0 22.3 4,270
Japan 31.7 30.7 5,220
Netherlands 21.0 20.1 7,200
Switzerland 26.6 23.1 7,340
United Kingdom 17.8 19.2 5,581
United States 18.2 18.3 7,370
Source: OECD Economic Surveys, United States (Paris Cedex 16, France:
OECD, 1982):128, Table E.7.
assumptions. Because of noncompetitive elements in the economy, it is
felt that the changes in factor and product prices, employment and
output required for the competitive conclusions to hold may not occur.
In view of high income taxes, some corporations are trying to
avoid expansion on their existing plants, even some are closing their
plants in the United States, thereby moving to other countries where
taxes are low. This movement outside the United States by corporations
adds to the unemployment in the United States. Finally, we come to the
perennial issue of whether we are saving enough in the United States.
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A variety of economists and some politicians have continually expressed
concern over the slower rate of real economic growth in the United
States than in Japan and Western Europe. According to Lindsay "this
kind of evidence has raised the fear that the American economy might
be falling behind its international competitors because of its law rate
12
of capital investment." Even according to Feldstein "much of tax
policy in Britain during the past two decades has been aimed at
increasing investment. Britain poineered the use of investment
allowances several years before they were adopted in the United
States." Moreover, it was stated in the Economic Report of the
President, 1984 that in Japan "special tax treatment, subsidized loans,
and loan guarantees have been used to stimulate emerging industries and
to ease the adjustment of declining sectors.Hardly a day goes by
when a major speech is not given on "the capital shortage." While the
issue is complex and the author can hardly hope to deal with it in detail
here, suffice it to say that under a not implausible set of assumptions
a major component of the answer reduces to whether or not current net
marginal private yield on investment distorts the timing of consumption
over the life cycle; a sufficient condition for this to occur is a
^^Robert Lindsay, "Meet the Needs for Adequate Capital," The Nation's
Capital Needs: Three Studies (New York: Committee for Economic Develop-
ment. May 1979), p. 41.
15
M. S. Feldstein and J. Flemming, "Tax Policy, Corporate Saving
and Investment Behavior in Britain," Review of Economic Studies 38
(1971):415.
^^U. S. Economic Report of the President, The Annual Report of the
Council of Economic Adviser, 1984 (Washington, D. C.: Government Printing
Office, 1984), p. 96.
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positive (pure-substitution) interest elasticity of the saving rate.^^
Because the public depends ultimately on the national economy; anything
that reduces the economic power of the indivdual citizens is an injury
to the state. The critical tax variable for supply-side economists
is the mariginal tax rate. Marginal tax rates differ across individuals
and sectors of the economy. Table 4 shows federal income tax payment
and rates for married couples in 1983 filing joint returns and qualifying
widows and widowers. Column one shows the taxable income after deduction
and exemption. Column two shows the personal income tax. Column three
shows that average tax rate, which is merely the total tax paid divided
by total income, while column four, the marginal tax rate, is the tax
paid on additional or incremental income. Moreover, because of the
inflation and economic growth, they change over time.
However, other variables relating to the supply of labor may still
respond to tax incentives. Variables such as motivation, entrepreneur-
ship, work intensity, the quality of work, innovation, managerial skills,
and ambition, although difficult to measure, may respond to tax incentives
and be very important for the supply of labor. According to Keleher,
tax cuts may also result in less absenteeism, later retirement, and
shorter periods of unemployment. They may encourage people to assume
more responsibility and accumulate more human capital. These effects
are measured in the conventional empirical work. The tax incentive
^^Michael J. Boskin, "Taxation, Saving, and the Rate of Interest,"
Journal of Political Economy Vol. 86, No. 2, Part 2 (April 1978):56.
^^Robert E. Keleher, "Supply-side Tax Policy: Reviewing the
Evidence," Economic Review (April 1981):19.
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TABLE 4
FEDERAL INCOME TAX PAYMENT AND RATES FOR MARRIED COUPLES
















$ 5,500 231 4,2 13
7,600 504 6.6 15
11,900 1,149 9.7 17
16,000 1,846 11.5 19
20,200 2,644 13.1 23
24,600 3,656 14.9 26
29,900 5,034 16.8 30
35,200 6,624 18.8 35
45,800 10,334 22.6 40
60,000 16,014 26.7 44
85,600 27,278 31.9 48
109,400 38,702 35.4 50
Source: U. S, Department of Treasury Internal Revenue Service,
Package X, 1983 Tax Rate Schedules (Washington, D. C.:
Government Printing Office, 1983), p. 41.
Note: Columns 1, 2, and 4 are from the above source, while Column 3
is obtained by dividing Column 1 by Column 2.
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will help to solve the problem of technological obsolescence in the
determination of useful lives of most equipments.
Information about the Tax Incentives for Investment in the United
States: Toward Economic Growth will assist in many ways: (1) It will
help firms, individuals, and government as a whole to develop meaningful
investment strategy and structure; (2) Public policymakers will benefit
by making good use of the information in formulating national economic
policies and it will aid the policymakers in evaluation and implementa¬
tion of tax guidelines towards investment; and (3) Academic scholars
could use the available information to carry further studies or research
on investment in the United States.
Objectives
The main objective of this study is to evaluate the effects of
investment tax credit on stimulating additional investment. This study
will begin with a review of the relevant literature related to investment
in the United States' economy. In this survey, the strategic variables
influencing the United States' economy will be identified.
Data relevant to the prototype macro model as applied to the
United States from the period 1959 to 1983 will be used to quantita¬
tively estimate the parameters in the mathematical model by the Ordinary
Least Squares Statistical procedure. Data used in this study is based
on the Economic Report of the President of the United States, Washington,
D. C., the United States Government Printing Office, various years.
CHAPTER II
LITERATURE REVIEW
Research has been conducted which has focused on a number of
aspects of tax incentives for investment towards economic expansion.
Some authors have focused on the impacts of recent Economic Recovery
Tax Act of 1981. Other authors have conducted studies on the tax
depreciation. There has long been a recognition for the need of an
analysis for investment incentive. In presenting the proposal to
the Ways and Means Committee, the Former Secretary of the Treasury,
Mr. Dillon, offered the following observations on the need for an
investment incentive in this country:
As we look back over the past century we see that our
record of economic growth has been unmatched anywhere
in.the world. But of late we have fallen behind... In
the last five years Western Europe has grown at double
or triple our recent rate and Japan has grown even faster.
While there is some debate as to the precise annual growth
rate of the Soviet economy, CIA estimates that their GNP
grew at a rate of seven percent in the fifties. Clearly,
we must improve our performance, otherwise we cannot main¬
tain our national security, we cannot maintain our position
of leadership in the eyes of the world and we cannot
achieve our national aspirations. The pressing task before
us, then, is to restore the vigor of our economy and to
return to our traditionally high rate of economic expansion
and growth, I am confident this can be accomplished. But
it will require a major effort by all of us.
I have been impressed during recent travels abroad by
the great progress our friends overseas have made in recon¬
structing their economies since World War II and by the
highly modern and efficient plants they now have at their
disposal. ...All the information we have indicates that
their plant and equipment are considerably younger than
ours. Although this difference reflects the rebuilding
of the shattered European economies, I think it important
to emphasize that it was due in good part to the vigorous
policies of the European governments. Tax incentives for
-18-
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investment played a significant role, including accelerated
depreciation, initial allowances and investment credits.19
To bring the attention of the reader more forcefully the many directions
of research efforts that are being reviewed are: (1) studies on tax
changes; and (2) studies on impacts of depreciation.
Laffer (1981) analyzed a two-factor model: labor and capital.
The study shows that if capital is overtaxed, there will be less capital
formation, fewer trucks and lower wages for truck drivers. Reducing tax
rates on capital will increase the capital stock, and more importantly,
raise the wages of truck drivers and other workers. High wages and high
profits are hardly conflicting objectives. Returns to capital and
returns to labor are in fact complements.
A reduction in the rate of taxation on the earnings from capital
would result in more investment, which would raise wages. Lower tax
rates on wages could increase employment and thereby cause profits to
20
rise. Laffer s hypothesis leads to the following conclusions.
1. Changes in tax rates affect output in a direct fashion, lower
tax rates correspond to higher outputs;
2. Changes in tax rates affect the employment of both factors
directly, lower tax rates on either factor of production
increase employment for both factors;
3. The constellation of tax rates, holding government spending
19u. S. Secretary of Treasury, President's Tax Message before the
Committee of Ways and Means of the House of Representatives, "The
President Message on Taxation" (Washington, D. C.: U. S. Government
Printing Office, May 3, 1961), pp. 17-18.
20
Arthur B. Laffer, "Supply-side Economics," Financial Analysis
Journal (September-October 1981):35.
-20-
constant affects output, how taxes are collected is
important, as in the total amount of taxation and spending; and
4. Lowering tax rates on any one factor will lower total
revenue by less, and possibly by far less, than the initial
tax base times the change in rate, lowering tax rates will
also reduce the indirect costs of taxation.
Government Spending
Laffer identified four separate types of government spending:
(1) transfer payments; (2) public goods; (3) nationalized goods;
and (4) what is euphemistically referred to as "garbage" goods.
These four categories of public spending have different income and
substitution effects.
Transfer Payments
Transfer payments represent perhaps the least complex spending
category. If taxes are raised and the proceeds distributed in lump
sum transfer payments, then taxpayers face both higher tax rates
and a diminution of incentives. The reduction in the incentives to
work and produce will tend to make the workers supply less work effort.
The other effect that comes into play results from the fact that
workers will not have less after-tax income. In order to keep to
their previous living standards, they must work more, not less. There¬
fore, for any one taxpayer, an increase in tax rates will bring about
two effects that work in opposite directions. The substitution effect
will lead the taxpayer to work less while the income effect will tend
-21-
to make work more.
In all, therefore, transfer payments financed by increases in tax rates
are presumed to result in no net expected income effects; they do result
in substitution effects that cumulate over all taxpayers and potential
taxpayers. Furthermore, another set of substitution effects will
occur because of so-called "needs, means, retirement and incomes" tests.
In order to receive transfer payments such as unemployment compensation,
foodstamps. Aid for Dependent Children, social security benefits,
housing and rent subsidies, agricultural relief, etc,, it is necessary
to demonstrate need. The higher one's income, the less one can receive,
and vice versa. Therefore, an additional desincentive is placed in
the path of work effort. Not only is a person taxed if he works, but
he is also paid if he does not. Both the tax increase used to finance
transfer payments and the specific requirements for receiving transfer
01
payment will lower output.
Public Goods
Public goods might include the national highway system and perhaps
some government research and development efforts. Taxation provides
the real wherewithal to acquire the public goods, which are distributed
gratis to the recipients. By definition, however, the value of a
public good will exceed the value of the resources exacted from the
population.
pi
Arthur B. Laffer, "Supply-side Economics," Financial Analysts
Journal (September-October 1981):42.
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Both the income and substitution effects of government spending
on public goods lead to lessened production. The taxation per se
reduces incentives to work. The spending raises the total well-being
of the recipients of the public goods» leading them to choose more
leisure time instead of work. While the opposite effect will be in
force for the taxpayers, it will have a smaller impact because the
value of the resources exacted from them is less than the value to
the recipients of the public goods received. Relative to transfer
payments, public goods will result in higher consumption or welfare
on the part of the overall population, while simultaneously yielding
lower work effort, since part of the increase in total income will be
used to consume more leisure.
Nationalized Goods
Nationalized goods constitute those goods the government produces
and sells at market prices. The government production unit also pays
market wages and returns on capital. If the government's operation
is precisely as efficient as private production, there will be no
difference between private and government production, hence no
substitution or income effects.
Garbage Goods
Laffer studies show that garbage goods are those products the
government produces less efficiently than the private sector. In the
extreme case, the government may really be throwing the product away.
For instance, John Maynard Keynes once recommended that the government
hire people to dig ditches and then fill them up again. But the
-23-
negative connotation is not always appropriate. Laffer indicates that
basically, any good the private sector would not produce or purchase on
its own accord is a garbage good, regardless of its total value to
society at large. For example, the use of "tall stacks" to pump air
pollutants high into the atmosphere and dispere the chemical over wide
areas. "The dispersal of such pollutants as sulfar dioxide, a major
pollutant from some coal burning power plant, is the chief cause of
22
acid rain." His study shows that garbage goods will produce a
negative income effect along with the substitution effects of higher
tax rates. Thus, garbage goods will result in lower consumption or
welfare and greater work effort than transfer payments.
Laffer (1978) also studied taxes, spending and the deficit. He
hypothesizes that a tax rate reduction will:
1. Lessen the amount of revenue collected per unit of the lower
tax factor;
2. Increase the employment of the tax factor;
3. Increase the employment of other factors, hence increase
their tax payment; and
4. Reduce total spending as the number of unemployed and the
number of welfare recipients declines.
He points out that this general outline neglects many potentially
important feedback effects. For example, higher tax rates imply more
tax evasion and avoidance. The more people avoid or evade taxes, the
22
Jeff Nesmith, "Environmentalists Brand ERA Rules to Reduce Air
Pollution: A 'Hoax'," The Atlanta Constitution (June 28, 1985):7-A.
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less revenue the government will collect per unit of the taxable base
and the more money it will have to spend to monitor and enforce tax
codes. Conversely, lower tax rates may be expected to reduce tax
envasion and avoidance; this enhances the beneficial fiscal effects of
tax rate cuts.
Otto Eckstein (1980) also studied tax policy and core inflation.
Eckstein offers various suggestions that tax cuts for investment are
the best way to boost real GNP. The effect on investment and the capital
stock, of course, depends on the size and type of the tax cut. Eckstein
estimated the elasticities of investment with respect to taxes (over the
1982-1985 period) for various tax policies as follows:^^
- Corporate income tax rate - 0.13
- Depreciation allowances - 1.1
- Investment tax credit - 0.9
He concluded that if the Kemp-Roth had been introduced in 1980, by
1985 real GNP would have increased by 2.6 percent and potential GNP
would have been increased by 1.9 percent. (The elasticity of potential
output with respect to personal income taxes is small, i.e., -0.5.)
Thus, according to Eckstein, personal income tax cuts have little effect
on aggregate supply. He indicates that the fifty percent increase in
the personal income tax rate over the last fifteen years has reduced
potential GNP by only two and one half percent.
Keleher, in his study, concluded that: A supply-side cut in
income and business taxes will probably result in some increase in the
pq
Otto Eckstein, "A Time for Supply-side Economics," Testimony to
the Joint Economic Committee, 96th Cong. Sess., May 21, 1980.
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supply of labor, saving, investment, and hence, in aggregate supply.
Because of this additional real growth, the tax base will increase
and hence, revenues will not fall in proportion to tax rates. In
short, the deficit will not be as large as many have predicted because
of these feedback effects. Moreover, with increased real economic
growth, some government spending (such as transfers) may decline,
further minimizing the deficit. Despite the increase in aggregate
supply, the tax cuts will produce an increase in the deficit, at least
in the short run. However, to the extent that the tax cuts create an
increase in saving, the deficit may be, in part, financed without
increasing the money supply. In the long run, the supply-side effects
should be more potent and the deficit should be less worrisome.
Supply-side economics pertains to long-run economic growth policy
rather than short-run stabilization policy. If lower tax rates
increase deficits for two to three years but result in a stronger
economy after that, in the long run, future taxpayers may inherit
24
both a stronger economy and a smaller debt burden.
Alan J. Auerbach, Laurence J. Kotikoff and Jonathan Skinner (1982)
also studied the efficiency gains from Dynamic Tax Reform. They used
a simulation model that measured the efficiency gains from changes
in the degree of progressivity of tax structures as well as change in
the tax base.
^^obert E. Keleher, "Supply-side Tax Policy; Reviewing the
Evidence," Economic Review, Federal Reserve Bank of Atlanta (April
1981):21.
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The simulations presented in their study suggest that a shift
to a wage tax from an income tax can significantly reduce economic
efficiency. While a consumption tax does offer efficiency gains,
these arise chiefly from the placement (probably implausible and
politically) of large marginal tax burdens on the relatively inelastic
elderly effectively removing the distinction between a consumption tax
and a wage tax. While wage tax will also stimulate capital formation,
it may reduce economic efficiency. Their conclusion emphasized the
importance of not confusing programs that stimulate capital formation
25
with those that-increase welfare.
Summers did a study on Capital Taxation and Accumulation in
a Life Cycle Growth Model. He argued that the welfare cost of
capital income taxation may have been seriously underestimated.
For reasonable parameter values, the annual welfare gain from a shift
to consumption taxation is conservatively estimated at ten percent of
26
GNP. He used a multiperiod model which suggests that a very high
interest elasticity of savings is likely to obtain for almost any
reasonable parameter values. Again the estimates in his study
incorporate the general equilibrium effects of tax changes. The most
important of these is the increase in gross wages which results from
the increased capital intensity arising from eliminating capital
25
Alan J. Auerbach, Lawrence J. Kotlikoff and Jonathan Skinner,
"The Efficiency Gains from Dynamic Tax Reform," International Economic
Review Vol. 24, No. 1 (February 1983):81-100,
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Lawrence H. Summers, "Capital Taxation and Accumulation in a
Life Cycle Growth Model," The American Economic Review (September
1981):543.
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taxation. Summers ignores the financing of investment. In effect he
assumes that all investments are equity financed at the margin.
The Nature of the Nation's Capital Problems
The capital problems of the tJ. S. economy have been a matter of
growing concern in recent years. Lindsay did a study on meeting the
needs for adequate capital. He found two different kinds of capital
formation problems. The essence of one of these groups of problems is
two-folded. First, it involves large-scale redirection of effort,
27
redesign of big chunks of the nation's economic machinery. But in
addition, this redirection has been, to a major degree, socially mandated.
That is to say, it requires large-scale creation of new capital in the
private sector as a response to social goals set primarily in the public
sector rather than through the market mechanism.
The first set of capital problems is illustrated by, and indeed
currently dominated by, the direction in which national energy policy
seems to be moving. Congress enacted a bill encouraging the develop¬
ment of synthetics fuels from coal liquids and gases, oil shale, biomass
and unconventional gas in June.
The study also indicated that energy needs touch all our activities,
the capital impact of the energy program is also felt everywhere.
However, the biggest and most sensitive pressures for new capital
^^Robert Lindsay, "Meet the Needs for Adequate Capital," The Nation's
Capital Needs: Three Studies," Committee for Economic Development, New
York, May 1979, p. 2.
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formation are likely to develop in these areas: the production of
coal and natural gas, the electric utilities as specialized producer
of energy, and the manufacturing firms that produce their own energy.
In each case, the primary effort will be to increase the relative role
28
of domestic energy sources, particularly coal.
Lindsay's study also looks at the role of investment in explaining
slow productivity growth in the United States which is often demon¬
strated by comparing the U. S. experience with that of a number of
industrial nations. As an illustration. Table 5 shows the investment
and growth experience in the period from 1960 to 1973 for seven
countries for which solid data are available. The first column
measures the intensity of capital investment. In particular, it shows
the investment outlays in manufacturing as a share of total manufac¬
turing output. (This refinement of the more typical comparison between
all investment outlays and 6NP was used in order to base the analysis on
data of the best quality.) The second column measures rates of growth in
manufacturing output per manufacturing manhour, and the third column
reports growth in labor productivity for an economy as a whole. The
remaining columns show the rank order of the seven countries for each of
the ratios. The order for the investment ratio in manufacturing is
repeated identically in the ranking by rates of productivity growth in
manufacturing. The last column, measuring a somewhat broader concept of
on
advance in productivity, gives a very similar rank order.
^^Robert Lindsay, "Meet the Needs for Adequate Capital," The Nation's
Capital Needs: Three Studies, Committee for Economic Development, New




AVERAGE MANUFACTURING INVESTMENT RATIO AND AVERAGE ANNUAL
PERCENT GROWTH IN MANUFACTURING PRODUCTIVITY AND
TOTAL ECONOMY PRODUCTIVITY, SELECTED COUNTRIES, 1960 TO 1973












Japan 24.4 10.5 8.4 1 1 1
Netherlands 19.0 7.5 4.3 2 2 2
Sweden 17.1 7.0 3.0 3 3 4
Belgium 17.1 6.6 4.1 4 4 3
Canada 14.6 4.3 2.4 5 5 6
United
Kingdom 13.6 4.0 2.8 6 6 5
United
States 11.2 3.3 2.3 7 7 7
Source: Robert Lindsay, ed. The National's Capital Needs: Three
Studies (New York: Committee for Economic Development,
1979), p. 42, Table 7.
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In all these comparisons, the United States stands at the bottom of
the list. This kind of evidence has raised the fear that the American
economy might be falling behind its international competitors because of
its low rate of capital investment. Equal emphasis, however, has been
placed on the apparently close link between a low investment share of the
nation's output and a low rate of productivity growth, a matter of concern
in its own right, regardless of international implications. It suggests
that increasing the business investment share of GNP might also increase
the productivity of capacity in the economy as a whole.
The nations were selected because dependable data allowing such a
comparison are available only for this group of nations. Italy, for
example, devoted about the same percent of its national product to business
fix investment from 1960 to 1973 as the United States did. But the average
annual growth in Italy (in real gross domestic product per civilian worker)
was more than twice the U. S. rate of growth. Canada is an example in the
opposite trend. Over these same years, it had an investment ratio almost
one-third larger than the U. S. had, yet its productivity increase was
almost identical with the U. S. rate. A third anomaly is the contrast
between Italy and Switzerland. With an investment ratio about fifty
percent greater than that of Italy, Switzerland had only about two-thirds
the growth in productivity that Italy experienced.
Lindsay stated that additional difficulties arise when relative prices
move differently in different nations. A study of these measures in the
1950s and early 1960s indicates that (after correcting for lower relative
prices of capital goods in the U. S.) the U. S. investment ratios were as
high as those of any major European nation's and that the U. S. real
30
investment per worker was significantly higher.
^°Ibid., p. 43.
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Real ly, and most importantly, the most exhaustive analyses of sources
of economic growth find that spending for business fixed investment rarely
31
accounts for more than about one-fourth of the growth in national output,
A dramatic illustration of the equal or greater importance of other
influences may be seen in the experience of the Japanese and American
economies in the 1950s and 1960s. As shown in Table 6, the annual growth
rate of Japan was more than double the U, S. rate: 8.81 percent, compared
to 4.00 percent. However, less than half the total rate of growth in Japan
was attributable to increases in factor inputs, and business fixed invest¬
ment accounted for only 1,07 percent of the 8.81 percent overall rate. The
increased input of labor was more important in the total, and advances in
knowledge and the realization of economies of scale were even more signi¬
ficant. Indeed, the U. S. rate of growth during these years was less
dependent on the expansion of business fixed investment than the Japanese
rate was. With an average increase of 0.36 percent in business outlays
for plant and equipment, the U, S. had a total rate of 4.00 percent, a
multiplier of eleven. The multiplier of the Japanese expansion of busi-
32
ness fixed investment spending was only eight.
Clearly, other f-orces were important in both countries
and even nrore important in Japan than in the United States.
(The comparative significance of these other influences in the two
nations is also shown in Table 6, which presents the Japanese growth
rate minus the American growth rate for each source of growth.) The
greater contribution of economies of scale in the Japanese experience
Robert Lindsay, "Meet the Needs for Adequate Capital," The
Nation's Capital Needs: Three Studies, Committee for Economic Develop¬




SOURCES OF GROWTH IN JAPAN AND THE UNITED STATES
(Percent)
Japan U.S.A. Sources of Japanese
(1953-1971) (1948-1969) Superior Performance
Standardized growth rate 8.81 4.00 4.81 100.00
Total factor input 3.95 2.09 1.86 38.70
Labor 1.85 1.30
Employment 1.14 1.17 -0.03 -0.60
Hours of work 0.21 -0.21 0.42 8.70
Age-sex composition 0.14 -0.10 0.24 5.00
Education 0.34 0.41 -0.07 -1.50




0.73 0.12 0.61 12.70
structures and
equipment 1.07 0.36 0.71 14.80
Dwellings 0.30 0.28 0.02 0.40
International Assets 0.00 0.03 -0.03 -0.60








inputs 0.64 0.23 0.41 8.50
Contraction of
non-agricultural
self-employed 0.30 0.07 0.23 4.80
Reduction of
internal trade
barriers 0.01 0.00 0.01 0.20
Economies of scale 1.94 0.42 1.52 31.60
Source: Robert Lindsay, ed. The Nation's Capital Needs: Three Studies
(New York: Committee for Economic Development, 1979), p. 44,
Table 8.
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during these years account for almost one-third of Japan's superior
performance. All the input factors together explain less than forty
percent of the Japanese superiority, and the faster rate of business
capital investment in Japan accounted for only about fifteen percent
of the difference between the two countries.
The Organization for Economic Co-operation and Development (1982)
did their studies on Economic Surveys of the United States. Their
survey shows a key link in the rationale behind original Kemp-Roth
proposal for the personal tax cuts was from increased savings to
increased investment. This implied that the cause of the poor
productivity performance in the 1970s is to be found in the investment
slowdovm; itself caused by lower returns to capital. This further
suggested that savings has been a major constraint on fixed investment
in recent years, that a capital "shortage" might have been avoided
by lower real interest rates.
OECD alternative explanations can be sought in investment demand
rather than in saving supply. They argued that the weakness of investment
may have reflected the effects of demand shocks counter-inflation policies
which cut into aggregate demand, weak cash flow, excess capacity
and high costs of external corporate finance. A decline in the
growth of the capital stock and in capital-labour ratios has been
common to vast majority of OECD countries since the 1974 to 1975
recession.
^^The OECD Economic Surveys: The United States, "The Annual
Review of the U. S. by the OECD Economic and Development Review
Committee," June 1982, p. 47.
-34-
The study indicated that reduced marginal rates of
personal taxation increase the incentive to work and save and will
reward those individuals who react accordingly. But the overall
impact of the change depends on how the substitution effects (e.g.,
increased work at the expense of leisure in response to the relative
price change) balance off against possible income effects (e.g., lower
taxation leading to higher real income for a given amount of effort
can reduce the need and desire to work). Institutional constraints may
also limit individuals' ability to make fine/marginal adjustments
to their behaviour, particularly to modify working hours to their
tastes.
The OECD studies indicate that there is no clear international
evidence of a link between marginal personal tax rates and labour
supply. Such associations are not apparent in Table 7, nor does
there seem to be formal cross-country evidence of significant effects
on labour supply from changes in the relative prices of work and
34
leisure. Their studies show that from previous experiences of
large cuts in marginal personal tax rates has not appeared to evoke
a major response. Econometric results point to a labour supply
elasticity perhaps of the order of 0.1 to 0.3 with respect to an
35
increase in disposable incomes. These estimates suggest a much
smaller return in terms of tax revenues (the middle of this range
^*^The OECD Economic Surveys: The United States, "The Annual
Review of the U. S. by the OECD Economic and Development Review
Committee," June 1982, p. 48.
35 •'’ibid., p. 48.
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TABLE 7


















Switzerland 14 25 17 — 71.2 1.4
Denmark 29 46 52 40 82.1 1.7
Sweden 25 49 61 58 79.6 0.9
Germany 21 27 19 56 65.6 3.4
Belgium 10 28 28 60 63.9 3.3
Norway 20 38 34 48 74.2 2.4
United States 18 25 24 70 71.3 1.4
Netherlands 25 32 26 72 53.9 3.3
France 2 10 6 60 68.0 3.5
Canada 9 24 30 43 70.6 1.7
Japan 10 17 18 75 71.5 4.1
Austria 7 19 18 62 65.2 3.5
Note: All the data refer to 1978, except for productivity growth, which
is the 1970-1978 average.
- The countries are ordered in descending order of income per head,
- The first two columns show the difference between gross earnings
and disposable earnings for a single-earner family with two child¬
ren expressed as a percentage of gross earnings.
- The third column shows the proportion of a 10 percent increase in
earnings by the average earner with a spouse and two children
taken up by tax and social security contributions.
- The maximum tax rate is the top marginal rate of income tax.
- The participation rate is the number of employed and unemployed
expressed as a percentage of the population of work age.
- Productivity growth is GNP per employee.
Source: OECD, Economic Surveys, United States (Paris CEDEX 16, France:
OECD, 1982), p. 49, Table 15.
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of responses and an average tax rate of a quarter would suggest less
than five percent recovery of the first round revenue cost). More
recent estimates suggest that the labor supply response to tax changes
may be higher than believed in the past, with the effect particularly
marked among married women.
Peter K. Clark (1979) did his study on Investment of the 1970's:
Theory, Performance, and Prediction. The study did investigate the
possibilities for business fixed investment from 1979 to 1981,
Conditional forecasts were made with the accelerator model for equipment
and with the accelerator-cash flow model for structures. The optimistic
scenario is based on the Carter Administration's forecast and projections
for 1979 to 1981. In it, real GNP grows slowly but does not decline
37
over the next three years. The pessimistic alternative is a model
simultation by Data Resources, Inc., which forecasts faster growth
in the first half of 1979, eventually followed by a year-long recession
38
in 1980. The alternative assumed paths for output and cash flow
and the resulting forecasts for equipment and structures investment
are given in Tables 8 and 9 respectively.
Clark provides the following information that the effect of
interest rates and tax changes must be estimated with more comphrensive
Jerry A, Hausman, "Labour Supply" in How Taxes Affect Economic
Behavior, Henry J. Aaron and Joseph A. Pechman, editors (The Brookings
Institute, 1981). The combination of federal, state and payroll taxes
is estimated to have cut labour input by eight to nine percent in 1975.
37
Peter K. Clark, "Investment in the 1970's: Theory, Performance,





PROJECTED OUTPUT AND CASH FLOW UNDER
OPTIMISTIC AND PESSIMISTIC ASSUMPTIONS, 1979:2-1981:4
Gross National Product Cash Flow
Year and
Quarter Optimistic Pessimistic Optimistic Pessimistic
1979:2 1,433.0 1,439.3 121.1 116.5
4 1,443.2 1,449.4 120.7 115.0
1980:2 1,464.7 1,404.6 123.9 111.7
4 1,489.0 1,387.9 130.7 113.3
1981:2 1,524.4 1,451.0 131.7 121.1
4 1,538.8 1,489.0 136.5 124.9
Source: Peter K. Clark, "Investment in the 1970's: Theory, Performance,
and Prediction," Brookings Papers on Economic Activity, 1
(1979), 104, Table 8.
TABLE 9
PROJECTED NONRESIDENTIAL FIXED INVESTMENT
UNDER OPTIMISTIC AND PESSIMISTIC ASSUMPTIONS, 1979:2-1981:4
Producers' Durable Equipment Nonresidential Structures
Year and
Quarter Optimistic Pessimistic Optimistic Pessimistic
1979:2 102.0 102.6 46.7 46.8
4 104.5 105.9 46.1 46.3
1980:2 108.0 103.1 45.1 43.7
4 108.8 95.6 45.3 41.2
1981:2 111.9 97.2 46.0 40.8
4 116.2 102.0 46.9 41.9
Source: Same as Table 6 above
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data than the quarterly aggregates, and that these effects are likely
to be felt only gradually, over long periods of time. For short-term
forecasting (two years or less), the effect of moderate variations
in taxes and interest rates is likely to be negligible; over longer
periods it may be substantial, but cannot be estimated with any
degree of accuracy from equations relating the quarterly aggregates.
The author concludes in the article that the primary implication on
these results for economic policy is that there is no quick and easy
way to channel aggregate demand toward nonresidential fixed investment.
In the short run, at least, the best way to keep investment spending
on
up IS to keep capacity utilization high.
Gerald W. Padwe and David D. Green, in their article entitled "The
Highlights of the Economic Recovery Tax Act of 1981," in view of the
concern with the decline in research and development (R & D) activities
and the accompany adverse effects on economic growth and productivity
led congress to include several research and development incentives
in the new law. First, the Section 1245 property used in connection
with research and experimentation qualifies for the shortest life
under the new depreciation rules--three years. Second, a twenty-five
percent credit is permitted for incremental research and experimentation
expenditures made between July 1, 1981 and December 31, 1985. Finally,
contributions of some ordinary income property by a corporation for
3q
Peter K. Clark, "Investment in the 1970 s: Theory, Performance,
and Prediction," Brookings Papers on Economic Activity, 1 (1979):104.
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use in research by a donee university are not limited to adjusted
basis in determining the contribution deduction.
The authors stated that there is a credit for incremental research.
The twenty-five percent credit is nonrefundable, and is based upon
incremental research expenditure above the average in a base period.
Such period will normally be three years, but years before 1981 are
not taken into account so that there is a phased-in timing in which,
for example, 1982 expenditures will be tested only by reference to
40
those for 1981 and 1983 by reference to the average of 1981 and 1982.
Qualifying research expenditures are determined under the
standards of existing Section 174 of the IRS but the term does not
include research outside the U. S., in social sciences or humanities,
or funded by another person or governmental entity. In house wages
and supplies directed toward research qualify for the credit, as do
sixty-five percent of amounts paid for contract research performed
by a university or research firm. To make the incentive great, for
scientific equipment or apparatus constructed by the donor and whose
original use is by the donee educational institution, donations of
such property within two years of its construction will qualify for
a charitable contribution of basis plus one-half realized appreciation
(but not more than twice the basis).^^
40
Gerald W. Padwe and David D. Green, "Highlights of the Economic
Recovery Tax Act of 1981," The Tax Adviser (November 1981);658.
^^Gerald W. Padwe and David D. Green, Charitable Contributions
of Research Property, p. 658.
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Almon and Barbera (1980) did a study entitled "Investment in
Producer Durable Equipment, 1976-1990." A lot of research effort has
been expanded in this area because approximately two-thirds of non-
residential fixed investment, or about forty percent of all capital
42
formation, takes the form of producers' durable equipment (PDE).
This investment is largely determined by: (1) expansion of industry;
(2) the need to replace worn-out or obsolete equipment; and (3) changes
in relative prices of capital and labor.
This study uses the above factors to explain equipment investment
by eighty-seven industries, covering the entire U. S. economy. Equations
estimated on historical data extending through 1976 are used to forecast
investment through 1990. To do so, they are imbedded into an input-
output forecasting model distinguishing 190 products and showing the
sales of each product going into other products as materials (for
example, steel to automobiles) or as capital goods (for example, machine
43
tools to automobiles) or to exports or consumer or government demand.
The investment forecasted by the. investment equations is used in the
determination of-the outputs of the capital goods industries.
^^ciopper Almon and Anthony J. Barbera, "Investment in Producer
Durable Equipment, 1976-1990," Capital, Efficiency and Growth
(Cambridge: Ballinger Publishing Company, 1980), p. 461.
^^The input-output model used for this study was developed by
INFORUM, the Interindustry Forecasting Project of the University of
Maryland. The model distinguishes, along with the 190 products and
eighty-seven investing industries, thirty types of construction pur¬
chased, nine government categories, exports, imports, inventory change,
and consumption. The model is explained in (2, Almon et al, 1974).
The price submodel is explained in (1, Almon, 1978).
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The study also looked at two important questions. First, how
effective is changing the tax credit in inducing different industry
investment? Second, given that an industry does increase investment
in response to an increase in the tax credit, in what way is the
time path of gross investment then modified? In order to answer the
above questions, they ran sets of forecasts which differ only in that
the investment tax credit was either lowered to 0.05 in 1979
Alternative 1 (ALTl), raised to 0.15 in 1979 Alternative 2 (ALT2), or
held at its existing rate of 0.10 (BADE). In all three cases, the
real rate of interest was held constant at 0.035 throughout the
forecast.
No single answer could be found by the authors in response to the
first problem they posed. In the case of the plastics and synthetics
industry, for example, an increase in the tax credit from ten percent
to fifteen percent leads to a forecast suggesting that there would be
38.5 percent additional net investment as a result. This implies an
average increase in net investment of 3.2 percent over the twelve
years the fifteen percent credit would be in effect. Hence, one
might argue that such a tax change would be an effective inducement
to invest, at least for the plastic and synthetics industry. On the
other hand, the airline industry would hardly notice such a tax change.
Given a fifteen percent tax credit, net investment summed over the
entire forecast, as shown by the growth in capital stocks is 0.4 percent
higher than the forecast given the ten percent tax credit. One might
safely argue, then, that the increased credit is a very poor inducement
-42-
44
to invest, at least for the airline industry.
The authors concluded that more immediate yet less enduring
channels are the direct impact of a onetime decrease in tax credit.
Such an increase leads to a considerable onetime decrease in the cost
of the capital. Again, more enduring impact of the tax change on
investment is through its effect on the capital stocks. As the
increase credit leads to increases in net investment, then, this
increase net investment in turn leads to increased capital stocks.
Once the impact of the direct effect of the larger tax credit has
dissipated, the resulting capital stocks will have become permanently
larger. Since these larger stocks enter into the determination of
net investment out into the future, this assures that the initial
tax credit change may have an enduring influence upon net investment
45
through its impact on the capital stocks.
44
Clopper and Barbera s purpose for this comparison is not to
argue for or against tax credit incentives for investment; nor do
they intend to evaluate the cost-effectiveness of such a policy.
Their only purpose in making the comparison between the response of
plastics and synthetics to a tax credit change and the response of
airlines to the same change is to show that one tax policy shift may
affect different industries radically differently. This may have
some bearing on the appropriate way to implement such a policy.
45
Larger capital stocks will also generate increased gross
investment through its effect on replacement investment, which is
given by the depreciation of the second class of stock.
CHAPTER III
HYPOTHESIS
The major hypothesis of the study is that investments will be
positively related to an investment tax credit. The minor hypotheses
are: (1) the level of investment is a function of (S, D, Y^_j, P, r,
and ITC), and (2) how investment is related to each of these factors
as investment tax credit (ITC) is inforced.
The expected signs are:
+ S = Savings;
- D =5 Budget deficit;
+ = Previous year's income;
- P = Rate of inflation; and
- r = Real rate of interest.
Statistical Model
This is a supply-side model because it is a particular example
of a theoretical form which can be used for specifying operational
definitions for the aggregrate measures generated by economic activity.
The type of supply-side model useful for this study is of the
following form:







D = Budget deficit;
= Previous year's income
•
P = Rate of inflation;
r = Real rate of interest; and
ITC = Investment tax credit (dunmy: 1 in those years in which
the investment tax was in force; 0 for other years).
The statistical model will be estimated by ordinary least squares
method.
Data Source and Definitions
Confidence in the accuracy of the estimated parameters and the
forecasting properties of any investment equation rest heavily upon
the data used to estimate it. Data in this area is fairly well
preserved and line time series exist. Data for this study were obtained
from the Economic Report of the President for the United States,
Washington, D. C., the United Printing Office for various years, while
the data for real rate of interest came from the International Financial
Statistics, Yearbook 1984 of International Monetary Fund, Washington,
D. C.
Savings is defined as the total gross savings in the United States
in billions of dollars. There is a government deficit (-) or surplus
(+) . If the government debit (expenditures) adds up to more than the
government credit (revenue collections), then we say there is a deficit
on government transactions. A deficit occurs whenever there are more
debits than credits. But if the credit items (revenue collections)
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adds up to more than the debit items (expenditures), then there is a
surplus on government transactions. The gross national product (GNP)
is defined as the total market value of all final goods and services
produced in the economy in one year. Rate of inflation is defined as
changes in consumer price indexes. Investment is defined as gross
private domestic investment, that is, fixed investment which is divided
into groups--nonresidential and residential. The nonresidential group
includes structures and producers' durable equipment. Residential
group includes nonfarm structures, farm structures and producers'
durable equipment. Real rate of interest is defined as the actual rate
minus the expected rate of interest. Investment tax credit is an
important prototype policy encouraging businesses' fixed investment.
For example, in 1962 legislation was enacted which provided for a
seven percent tax credit on investment in new machinery and equipment,
thereby strenghtening incentives to invest.
Empirical Results
The statistical model of the supply-side model for investment was
estimated using ordinary least square method for the twenty-five years,
1959-1983. The summary statistics resulting from the estimation of the
equations are given in Tables 10 and 11. Table 10 shows the results
of the first run of the regression, which had the more expected signs.
Table 11 shows the results of the second set of regression, the
difference is that ITC was introduced as an additional explanatory













Intercept 3.75 0.98 .99 1.16
Savings 1.10 18.55 1.10
Previous Year's
Income 0.01 1.20 0.04
Real Rate of Interest -4.88 -2.93 -0.14
Rate of Inflation -0.61 -1.19 -0.01
Budget Deficit 0.13 2.08 -0.01
Investment Tax Credit -1.61 -0.44 -0.01
Source: Derived from Appendix Tables 16 and 17.
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TABLE 11










Intercept 2.67 0.56 .99 1.69
Savings 1.09 16.20 1.088
Previous Year's
Income 0.01 0.63 0.058
Real Rate of
Interest -4.64 -2.15 -0.132
Rate of Inflation -0.67 0.10 0.003
Budget Deficit 0.01 .15 -0.001
Investment Tax Credit -2.47 -0.57 -0.008
Source: Derviced from Appendix Tables 18 and 19.
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signs. Based on Table 10:
Investment = 3.75 + 1.10 savings + 0.01 previous year's income
+ 0.13 deficit - 4.88 real rate of interest - 0.61 rate
of inflation - 1.61 investment tax credit.
The coefficient of determination = .99. The results show that
about ninety-nine percent of the variation in investment is explained
by savings, investment and previous year's income. It also shows that
if one wanted an idea of next year's investment, this year's income
may give some clues. The elasticities with respect to previous year's
income and savings are 0.04 and 1.10 respectively. The elasticities
for previous year's income and savings alone indicate the following:
An increase of one percent in income, with savings constant, would
cause investment to increase by .01 percent, while an increase in one
percent in savings (previous year's income constant) would cause
investment to increase by 1.10 percent.
Saving is positively related to investment. The parameter estimate
is 1.09 and the t-statistics is 16.20. The t-statistics is significant
too. This shows that savings increase investment.
The previous year's income is positively related to investment
because the parameter estimate is 0.01 and the t-statistics is 1.20.
The previous year's income elasticity estimate is 0.04. This means
that an increase of 1.0 percent in the previous year's income (with
deficit constant) would normally be accompanied by an increase of .04
percent in the marginal investment through previous year's income, while
a similar increase in the amount of deficit (with income constant) would
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be accompanied by a decrease of .15 percent in the deficit. "For
example, an increase in real income reduces government outlays, increases
receipts and reduces the deficit by the sum of these two effects. An
increase in real income, however, may also increase the demand for
new or current federal services and transfers so the net effect of
46
high real income may lead to higher federal expenditure."
Real rate of interest is negatively related to investment. The
parameter estimate is -4.88. The t-statisties is -2.93 with elasticity
estimate of -0.14. This shows that the relationship between interest
and investment is inverse. The higher the level of interest costs,
the smaller investment demand becomes; and the lower the level of
interest costs, the greater investment demand becomes. The elasticity
estimate for real rate of interest and inflation are -0.14 and -0.01
respectively. This means that an increase of 1.0 percent in the level
of real rate of interest (with inflation constant) would normally be
accompanied by a decrease of fourteen percent in the marginal real rate
of interest, while a similar increase in the level of inflation (with
real rate of interest constant) would be accompanied by a decrease of
one percent in the marginal level of inflation rate. Given the assumed
decline in the inflation rate, it is reasonable to assume that the
expected rate of inflation will also decline, thereby reducing the
premium in nominal interest rates. In addition, under the assumptions
of a declining budget deficit and a more stable economic environment.
46Economic Report of the President, 1985, p. 68.
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the real rate of interest should decline, ultimately reaching a level
approximating the real rate prior to the onset of the inflationary
1970s.
The budget deficit is one of the variables .in this model that the
sign differs from the expected variables sign. The parameter estimate
for the budget deficit is 0.13. The t-statistics is 2.08 with elasticity
estimate of -0.01. The t-statistics is significant. This shows that
the deficit positively influences investment because each dollar of
additional budget deficit does not necessarily reduce capital investment
by a dollar. The actual impact varies over time, with less crowding
out of capital formation likely in the first year or two after an
increase in the budget deficit then in subsequent years. This is
particularly so when, as in recent years, the increase in the budget
deficit occurs when there is substantial excess capacity in the economy.
In fact, it is stated that if the sign of the deficit coefficient is
positive, it shows that there is no crowding out effect. For example,
the current situation also shows how the crowding out of capital
formation in the United States has been temporarily reduced by an
inflow of foreign funds that are attracted to the United States by
the rise in our real interest rate and increased real rate after tax
48
return on equity investments.
The real rate of inflation is negatively related to investment
with parameter estimate of -0.61. The t-statistics is -1.19 and
^^Economic Report of the President, 1984, p. 200.
48 Ibid., p. 38.
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statistically it is insignificant. The elasticity estimate for the
rate of inflation is -0.01, For example, should the price level
increase, the purchasing power of firms' liquid asset holdings and
accordingly, firms' ability to demand new plan and equipment would
decrease.
Investment tax credit has a negative relationship in this model.
The sign of investment tax credit is not playing an important role in
stimulating additional investment. The parameter estimate is -1.61.
The t-statistics is -0.44 and statistically it is insignificant. The
elasticity estimate is -0.01. This shows that if investment tax
credit goes up by ten percent, investment will go down by one percent.
Actually, this result of investment tax credit goes against expectation
but the answer may be sort in things that will make it hard on investors
not to reinvest again. For example, any tax on the profit from the
use of capital increases its cost to the borrower. Alternatively, a
tax on the interest income earned reduces the rate of return for the
49
lender. The current tax system also distorts the pattern of investment
spending because the effective tax rate on new investment depends on
the type of asset and the rate of inflation. These distortions have
arisen partially because capital income is difficult to measure. For
example, to calculate net income, it is necessary to deduct the expenses
incurred in earning that income, a critical component of which is the
49
Thomas D. Boston, "The Crisis of Supply-side Economics," a paper
presented to the Annual Meeting of the Eastern Economic Association,
Washington, D. C., April 29, 1982.
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depreciation of the capital asset. Unfortunately, "economic deprecia¬
tion," a concept that measures changes in value arising from both
physical deterioration and obsolescence, is extremely difficult to
measure accurately.
Durbin Watson =1.16. It is inconclusive based on the calculation.
We cannot conclude that there is a serial correlation.
Comparison with the Results of Earlier Study
A comparison of alternative econometric models of investment is
essential to provide an appropriate basis for further empirical
research. Many theoretical points of view about investment behavior
are already represented in the econometric literature.
Some of the results of an earlier study done by Almon and Barbara
are shown in Table 15. Their estimated elasticities among industries
display extreme variability with the average elasticity over all
industries not exceeding 0.2188. Their data were collected from a
variety of sources, for example, the Census of Manufacturers and Annual
Survey of Manufacturers, the Office of Business Economics (OBE), the
Securities and Exchange Commission (SEC), and the U. S. Department of
Commerce, Bureau of the Census, Construction Reports.
In the next step, they transformed the current dollar services
into constant dollars. (All their data for this study are in 1976
dollars.) To construct the necessary deflators, they combined the two
hundred-order output prices with weights given by the Interindustry
50Economic Report of the President, 1985, pp. 79-80.
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Forecasting Project of the University of Maryland capital flow matrix,
which distributes equipment investment by buyers to the various types
of equipment,
Almon and Barbara used investment equations being from the much-
used constant elasticity of substitution (CES) production function
which may be conveniently written in the form:




K = The gross stock of capital;
A = A function only of time; and
V and B = Constants.
Finally, they brought the investment tax credit into the investment
equations (for results see Table 15). Their results show that in the
case of the plastics and synthetics industry, for example, an increase
in the tax credit from ten percent to fifteen percent leads to a
forecast suggesting that there would be 38.5 percent additional net
investment as a result. This implies an average increase in net
investment of 3.2 percent over the twelve years the fifteen percent
credit would be in effect. Hence, one might argue that such a tax
change would be an effective inducement to invest, at least for the
plastic and synthetics industries. On the other hand, the airline
industry would hardly notice such a tax change. Given a fifteen
percent tax credit, net investment summed over the entire forecast.
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shown by the growth in the capital stocks is 0.4 percent higher than the
forecast given the ten percent tax credit. Again, one might safely argue,
then, that the increased credit is a very poor inducement to invest, at
least for the airline industries. These remarks may be applied to the
remaining industries. As can be seen, such alternations in the tax credit
may have a considerable impact upon net investment over the forecasts for
some industries, and a modest impact for others. With these findings they
stated that larger capital stocks will also generate increased gross
investment through its effect on replacement investment.
Summary
The summary and conclusion in this study are based on the review
of the literature and the empirical analysis of investment tax credit
towards economic growth.
1) One of the drawbacks that investment tax credit has is that it
is not generating additional investments as expected because an increase
in investment tax credit acts to increase the after tax return on
any investment and increases the aggregate level of investment. There
are, however, secondary effects from such an increase that may act to
offset some of the increase. An increase in investment may lead to
increase in the price of capital goods. The increase in the government
deficit may lead to higher interest rates as the Federal Reserve acts
to control growth in monetary aggregates.
2) The relationship between interest and investment is inverse.
If interest rate goes up by ten percent, investment will go down by 13.9
percent. The higher the level of interest costs, the smaller investment
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demand becomes; the lower the level of interest costs, the greater the
investment demand becomes. The relationship between investment and
income is positive. The larger the growth of income, the greater the
need for plant and equipment to meet the increasing consumption demand.
3) The investment tax credit parameter estimate and the t-statisties
are -1.61 and -0.44 respectively. The elasticity estimate is -0.01. From
a quantitative point of view, the investment tax credit has no statistical
significant effect on investment expenditure as shown from the results of
the study.
Policy Implication and Recommendations
The result of this study shows the following.
1) Investment tax credit has a negative relationship with investment
in this model. The economic implication is that the investment tax credit
is not doing its purpose in the economy or the incentive is not enough.
Therefore, this study calls for a thorough review of the tax policy
because there is little doubt that taxes affect profit expectations and
the level of investment. Business owners and managers look to estimated
profits after taxes in making their investment decisions. Taxes as an
added cost of doing business tend to dampen profit expectations and
retard investment spending.
2) It also reommends the increase of the investment tax credit
that is to rise the level of percentage allowance for each investment.
It equally recommends that incentives be given to individuals in the form
of tax cuts, this will equally help consumers because when producers
do produce goods, in turn the consumers will be able to buy the goods
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being produced. This will boost corporate profits and personal income,
stimulating investment and consumer spending in turn.
3) This study recommends that there is a need to educate the
people about any new incentive being given so that the people can
take advantage of the policy and this type of education will help to
accomplish the aim of the policy. It also recommends incentive geared
to keep the plants in the industrialized states from moving to non¬
industrial ized states; for example, this type of incentive will enable
the old plants to upgrade their equipments, machine, etc. in order to
meet the needs for high technology; reduce unemployment and minimize
hardship for those people living in the industrialized states.4)- It recommends that any of the incentive programs be evaluated
as time goes; this type of evaluation will help to determine the
effectiveness of the policy, it will enable to modify the policy in
the future; it equally helps to determine if the incentive program
is moving in the right direction, and at the same time helps to minimize
tax revolt.
5) There is a need to look into the policy procedures to identify
more investment induced national problems and the policies emerging
therefrom. This will help to identify the impact of decision alternatives
(changes in prices, products, inputs, procedures, investment and so
forth) by comparing the resulting change in total revenue with change
in total cost. The net effect of the decision, the change in net
revenue, is what counts.
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6) A decision is profitable if net revenue is increased. This
will be the result if one of the following is true:
(A) It increases revenue and reduces costs;
(B) It adds to revenues more than to costs;
(C) It reduces costs more than revenues;
(D) It lowers some costs more than it raises others; and
(E) It builds up some revenues more than it cuts back others.
7) The one caveat is that the impact of the high deficit that
results from the investment tax credit; the Economic Recovery Tax Act
and the restraint of the ensuing high interest rates were not fully
accounted for in this work since the scope of this study is rather
limited, further research is needed to address the considerations above
and others that are not discussed here.
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APPENDIX 1
HOW TO COMPUTE ACRS WRITEOFFS
If you choose to take advantage of the accelerated method of
computing your ACRS deduction, you will simply multiply the unadjusted
basis of the property by a statutory percentage. The percentage to be
applied, as can be seen by glancing at the tables reproduced below,
depends on the property's class and the number of years since the
property was placed in service by the taxpayer. No deduction is allowed
in the year of an asset's disposition.
The unadjusted basis of a property is its basis for determining
gain reduced by that portion of the basis or rehabilitated low-income
housing that you have elected to amortize and that portion of the basis
of the property which you elect to treat as an expense under new
Sec. 179. For property placed in service during 1981 through 1984, the
accelerated method uses the 150 percent declining-balance method in the
early years and switches to the straight-line method for the remainder
of the recovery period. The method also includes the use of the "half-
year convention" for the year of acquisition, which is built into the
table. The recovery percentages for the accelerated method for 1981-1984
are set forth in the following table:
TABLE 12; RECOVERY PERCENTAGES FOR ACCELERATED METHOD, 1981-1984
The applicable percentage for the class of property is:
If the recov- 15-year
ery year is; 3-year 5-year 10-year publ ic utility
1 25 15 8 5
2 38 22 14 10
3 37 21 12 9
4 21 10 8









Source: Adapted from Prentice-Hall, 1981, p. 23.
Example: In November 1981, Businessman Baker buys $17,000 worth of
machinery for his knitwear factory, $3,000 of office furniture and an
$8,000 used light duty truck. The machinery and office furniture are
5-year properties and the used light duty truck is a 3-year property.




ECONOMIC RECOVERY TAX ACT OF 1981
Depreciation for 1981:
25% of $8,000 (truck) = $2,000
15% of $20,000 (machinery and furniture) = 3,000
$5,000
Note; Baker also gets a $2,480 investment credit for 1981 (6% of the
$8,000 cost of the truck plus 10% of the $20,000 cost of the
machinery and furniture).
Depreciation for 1982;
38% of $8,000 (truck) = $3,040
22% of $20,000 (machinery and furniture) = 4,400
$7,440
Depreciation for 1983;
37% of $8,000 (truck) = $2,960
21% of $20,000 (machinery and furniture) = 4,200
$7,160
Depreciation for 1984;
21% of $20,000 (machinery and furniture) = $4,200
Depreciation for 1985;
21% of $20,000 (machinery and furniture) = $4,200
How did he do it? All Baker had to do to figure his depreciation
deductions was to multiply the cost of the machinery, furniture and
truck (unreduced by salvage value) by each year's appropriate percentages
in the 3-year and 5-year recovery tables. Furthermore, thanks to the
half-year convention rule. Baker got a full half-year's depreciation
in deduction in 1981, even though he held the property for only two
months. And it didn't even take any extra figuring—the half-year
convention is built right into the tables.
Post-1981 Option - Suppose Baker had made the purchases in 1982
instead of 1981. Now, if he chooses he can boost his first year write¬
off even higher by electing to expense $5,000 of his cost. If he does
this, and applies the $5,000 writeoff against the cost of the machinery,
his 1982 ACRS writeoff will be $9,250-$5,000 plus a $2,000 writeoff for
the truck and a $2,250 writeoff for the $15,000 remaining cost of the
machinery and furniture. Of course, he would forfeit $500 of investment
credit on the expensed $5,000.
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APPENDIX 2 CONTINUED
Tax Pointers for Fiscal-year Taxpayers; As pointed out above,
the new system of depreciation applies to property place in service
in 1981 and later. The old depreciation rules apply for property in
service before 1981. Thus, a fiscal-year taxpayer may have to use
both methods for purchases in a fiscal year ending in 1981.
Example: Baker Company bought and placed in service a new
$15,000 light-duty truck (A) in November, 1980. It placed in service
a similar $15,000 truck (B) in March, 1981. In addition, it placed
in service $20,000 of officeimachinery and equipment (C) in December,
1980 and another $20,000 of office equipment (D) in June, 1981. Bob
Baker, the owner, wants to know how to handle these purchases for his
company's fiscal year ending June 30, 1981. Here's the answer (assuming
a 40% tax rate bracket):
Concise Explanation
Truck (A) Truck (B) Eqp't (C) Eqp't (D)
(old law) (new law) (old law) (new law)
Basic (cost) $15,000 $15,000 $20,000 $20,000
Useful life or recov-




(25% for truck; 15%
for equipment) $3,750 $3,000
Tax value (40% rate) $2,000 $1,500 $1,000 $1,200
Investment credit:
(a) 10% of $5,000 (1/3
of cost of truck)
and 10% of equip¬
ment cost $ 500 $2,000
(b) 6% of cost of truck;
10% for equipment $ 900 $2,000
Total tax value $2,500 $2,400 $3,000 $3,200
Notes: (1) The half-year convention is also used for the 1980 property
(old law); and no additional first-year allowance was claimed.




Tables for later years: For property placed in service in 1985
the accelerated method also incorporates the "half-year convention,"
which is built into the table for the year of acquisition, uses the
175% declining-balance method for the early years and switches to the
sum-of-the-years-digits method thereafter. The recovery percentages
for property placed in service in 1985 are shown in the following
table:
TABLE 13
RECOVERY PERCENTAGES FOR PROPERTY PLACED IN SERVICE IN 1985
The applicable percentages for the class of property is:
If the recov- 15-year
ery year is: 3-year 5-year 10-year public utility
1 29 18 9 6
2 47 33 19 12
3 24 25 16 12
4 16 14 11











Source: Adapted from Prentice-Hall* 1981.
For all property placed in 1986 and thereafter, the accelerated
method again incorporates the "half-year convention," which is built
into the table, for the year of acquisition, uses the 200% declining-
balance method for the early years and switches to the sum-of-the-years-
digits method for the remainder of the recovery period. The recovery
percentages for property placed in service in 1986 and thereafter are




ECONOMIC RECOVERY TAX ACT OF: 1981
The applicable percentage for the class of property is;
If the recov- IS-year
ery year is: 3-year 5-year 10-year public utility
1 33 20 10 7
2 45 32 18 12
3 22 24 16 12
4 16 14 11















CAPITAL STOCK MEASURES UNDER DIFFERENT TAX CREDIT ASSUMPTIONS
Percent Change
Sec. No. and Title
Stock (1976) Stock (1990)
Percent Change
(76-90)
in Stock Grovrth of Stock
from Base (76-90)
BASE BASE ATLl ATL2 BASE ATLl ATL2 ATLl ATL2
1 Agriculture 65552 74829 72779 76933 14.2 11.0 17.4 -22.1 22.7
2 Mining 10157 14223 14263 14188 40.0 40.4 39.7 1.0 -0.9
3 Petroleum & gas 16452 25548 23792 27411 55.3 44.6 66.6 -19.3 20.5
4 Construction 31857 54008 53852 54172 59.5 69.0 70.0 -0.7 0.7
5 Ordnance 386 482 482 482 24.9 24.9 24.9 0.0 0.0
6 Meat 2868 4536 4480 4695 59.9 56.2 63.7 -6.2 6.3
7 Dairy 2980 3459 3468 3452 16.1 16.4 15.8 1.9 -1.5
8 Canned & frozen foods 3993 6553 6546 6560 64.1 63.9 64.3 -0.3 0.3
9 Grain mill products 3521 5827 5736 5919 65.5 62.9 68.1 -3.9 4.0
10 Bakery 2601 3041 3008 3075 16.9 15.6 18.2 -7.5 7.7
11 Sugar 1321 2488 2397 2582 88.3 81.5 95.5 -7.8 8.1
12 Candy 1078 1742 1699 1787 61.6 57.6 65.8 -6.5 6.8
13 Beverage 6155 9902 9550 10264 60.9 55.2 66.8 -9.4 9.7
14 Misc. food products 3235 5215 5216 5214 61.2 61.2 61.2 0.1 -0.1
15 Tobacco 1102 1533 1499 1568 39.1 36.0 42.3 -7.9 8.1
16 Fabrics & yarns 7069 9133 9120 9153 29.2 29.0 29.5 -0.6 1.0
17 Floor covering 492 444 441 447 -9.8 -10.4 -9.1 -6.3 6.3
18 Misc. textiles 1071 1676 1674 1680 56.5 56.3 56.9 -0.3 0.7
19 Knit fabric/apparel 1992 1394 1221 1582 -30.0 -38.7 -20.6 -28.9 31.4
20 Apparel 1757 2066 2073 2060 17.6 18.0 17.2 2.3 -1.9
21 Hsehld. text./uphol. 736 1408 1411 1405 91.3 91.7 90.9 0.4 -0.4
22 Logging & lumber 4430 9119 8840 9409 105.8 99.5 112.4 -6.0 6.2
23 Plywd, millwork, struc. 2619 6103 6110 6098 133.0 133.3 132.8 0.2 -0.1
24 Wooden containers 87 87 88 87 0.0 1.1 0.0 0.0 0.0
25 Hsehold. & ofc. furn. 1881 2654 2588 2722 41.1 37.6 44.7 -8.5 8.8
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TABLE 15 CONTINUED
CAPITAL STOCK MEASURES UNDER DIFFERENT TAX CREDIT ASSUMPTIONS
Percent Change
Stock (1976) Stock (1990)
Percent Change
(76-90)
in Stock Growth of Stock
from Base (76-90)
Sec. No. and Title BASE BASE ATLl ATL2 BASE ATLl ATL2 ATLl ATL2
51 Stamping 3726 4840 4834 4851 29.9 29.7 30.2 -0.5 1.0
52 Hdwre., plating, wire
products 4741 8027 7973 8090 69.3 68.2 70.6 -1.6 1.9
53 Engines & turbines 2323 3305 3205 3411 42.3 38.0 46.8 -10.2 10.8
54 Farm machinery 1501 1517 1431 1611 1.1 -4.7 7.3 -537.5 587.5
55 Construct, mining
materi al 3699 8338 8184 8502 125.4 121.2 129.8 -3.3 3.5
56 Metalworking mach. &
equipment 3146 3573 3470 3712 13.6 10.3 18.0 -24.1 32.6
57 Spec. ind. machinery 1631 2203 2191 2217 35.1 34.3 35.9 -2.1 2.4
58 Gen. indus. machinery 3021 4446 4405 4499 47.2 45.8 48.9 -2.9 3.7
59 Misc. machinery/shops 1561 2389 2275 2508 53.0 45.7 60.7 -13.8 14.4
60 Ofc. & computing mach. 2850 3833 3748 3935 34.5 31.5 38.1 -8.6 10.4
61 Service ind. machinery 1631 2253 2156 2357 38.1 32.2 44.5 -15.6 16.7
62 Elec. meas. transformers 1143 1361 1359 1365 19.1 18.9 19.4 -0.9 1.8
63 Elec, apparatus/motors 1873 2603 2589 2621 39.0 38.2 39.9 -1.9 2.5
64 Household appliances 1566 1365 1367 1364 -12.8 -12.7 -12.9 -1.0 0.5
65 Elec, light & wiring 1628 2362 2363 2362 45.1 45.1 45.1 0.1 0.0
66 Radio, TV sets, records 538 878 836 922 63.2 55.4 71.4 -12.4 12.9
67 Communication equip. 2684 3675 3672 3681 36.9 36.8 37.1 -0.3 0.6
68 Electronic components 3525 5088 4706 5494 44.3 33.5 55.9 -24,4 26.0
69 Batteries, X-ray, &
elec, equip. 1348 2598 2408 2802 92.7 78.6 107.9 -15.2 16.3
70 Motor vehicles & parts 24839 22609 22502 22735 -9.0 -9.4 -8.5 -4.8 5.7
71 Aircraft & parts 3484 3790 3633 3952 8.8 4.3 13.4 -51.3 52.9
72 Ships & boats 1277 3653 3158 4209 186.1 147.3 229.6 -20.8 23.4
73 Locomotives, RR, stcars 386 419 413 431 8.5 7.0 11.7 -18.2 36.4
-69-
TABLE 15 CONTINUED
CAPITAL STOCK MEASURES UNDER DIFFERENT TAX CREDIT ASSUMPTIONS
Percent Change
Sec. No. and Title
Stock (1976) Stock (1990)
Percent Change
(76-90)




BASE BASE ATLl ATL2 BASE ATLl ATL2 ATLl ATL2
27 Paper/products,ex. cont. 19381 32597 31660 33564 68.2 63.4 73.2 -7.1 7.3
28 Paper containers 2902 3846 3848 3845 32.5 32.6 32.5 0.2 -0.1
29 Newspapers 2925 4844 4791 4899 65.6 63.8 67.5 -2.8 2.9
30 Printing/publishing 6526 9593 9615 9573 47.0 47.3 46.7 0.7 -0.7
31 Industrial chemicals 20038 27421 23017 32522 36.8 14.9 62.3 -59.7 69.1
32 Agricultural chemicals 1963 4339 4184 4496 121.0 113.1 129.0 -6.5 6.6
33 Glue, ink, fatty acids 1644 2456 2343 2575 49.4 42.5 56.6 -13.9 14.7
34 Plastics & synthetics 10004 13873 12512 15361 38.7 25.1 53.6 -35.2 38.5
35 Drugs mill products 2378 2935 2790 3088 23.4 17.3 29.9 -26.0 27.5
36 Cleaning/toilet items 1739 3097 2921 3281 78.1 68.0 88.7 -13.0 13.5
37 Paints & allied prod. 745 909 909 909 22.0 22.0 22.0 0.0 0.0
38 Petroleum refining 8960 23189 21660 24834 158.8 141.7 177.2 -10.7 11.6
39 Tires & tubes 3285 5791 5251 6379 76.3 59.8 94.2 -21.5 23.5
40 Rubber prod. ex. tires 1850 2559 2428 2697 38.3 31.2 45.8 -18.5 19.5
41 Plastic products 5671 9995 9937 10058 76.2 75.2 77.4 -1.3 1.5
42 Leather tan/ind. prod. 167 202 203 202 21.0 21.6 21.0 2.9 0.0
43 Shoes/other lea. prod. 476 717 720 715 50.6 51.3 50.2 1.2 -0.8
44 Glass/glass products 3883 7445 7247 7651 91.7 86.6 97.0 -5.6 5.8
45 Stone/cl ay products 10339 15563 15588 15541 50.5 50.8 50.3 0.5 -0.4
46 Iron & steel 30518 48847 48467 49263 60.1 58.8 61.4 -2.1 2.3
47 Nonferrous metals 10096 16949 16936 16974 67.9 67.7 68.1 -0.2 0.4
48 Metal containers 1821 2994 3002 2987 64.4 64.9 64.0 0.7 -0.6
49 Plumblng-S heating 458 366 363 369 -20.1 -20.7 -19.4 -3.3 3.3
50 Structural metal prod. 3190 5772 5615 5938 80.9 76.0 86.1 -6.1 6.4
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CAPITAL STOCK MEASURES UNDER DIFFERENT TAX CREDIT ASSUMPTIONS







Sec, No. and Title BASE BASE ATLl ATL2 BASE ATLl ATL2 ATLl ATL2
74 Cycles, trailers, parts 503 1047 899 1209 108.2 78.7 140.4 -27.2 29.2
75 Engr. & scient. instr. 234 397 395 398 69.7 68.8 70.1 -1.2 0.6
76 Mech. measuring
devices 506 638 636 641 26.1 25.7 26.7 -1.5 2.3
77 Surgical & medical 771 1647 1526 1784 113.6 97.9 131.4 -13.8 15.6
78 Optical & photo supply 2616 4616 4469 4780 76.5 70.8 82.7 -7.4 8.2
79 Misc. manufactured prod. 2017 2803 2802 2806 39.0 38.9 39.1 -0.1 0.4
80 Rai1 roads 20276 22635 22351 22931 11.6 10.2 13.1 -12,0 12.5]
81 Trucking 7793 16535 16086 17000 112.2 106.4 118.1 -5.1 5.,3
82 Other transport 16402 21026 21043 21009 28.2 28.3 28.1 0.4 -0.4
83 Airlines 13136 6635 6663 6610 -49.5 -49,3 -49.7 0.4 -0.4
84 Wholesale & retail trade 81494 133064 133436 132735 63.3 63.7 62.9 0.7 -0.6
85 Communications 78197 119439 119781 119134 52.7 53.7 52.4 0.8 -0.7
86 Finance, ins., services 138875 158788 131228 189323 14.3 -5.5 36-3 -138.4 153.3
87 Electric utilities 63292 103831 104070 103622 64.1 64.4 63.7 0.6 -0.5
88 Nat. gas, water, sewer 10830 12942 12628 13283 19.5 16.6 22.7 -14.9 16.1
89 Nondurable goods 132625 208830 198328 220441 57.5 49.5 66.2 -13,8 15.2
90 Durable goods 150476 222654 218931 226770 48.0 45.5 50.7 -5.2 5.7
91 Total 837414 1194986 1149231 1245562 42.7 37,2 48.7 -12.8 14.1
Source: George M. Von Furstenberg, Capital Efficiency and Growth (Cambridge, Massachusetts: Ballinger
Publishing Company, 1980):512-515, Tables 7-8.
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THE FIRST RUN REGRESSION RESULT WITH THE EXPECTED SIGNS
SAS 11 43 •EoNLSOAY. JONt i3, 1964 2













T IhTtHCEf i 2.674^)1 4.102794 0.557 0.$445 1197,92 16.64503 0
S 1 l.PNR-tfl O.Ob72)«2S 16.203 O.OuOl 412U12.8 15954.32 1.0S14I6 0.9958529
P 1 0.«lJ3R5f1 0.09M4742 0.116 0.ld53 313.8493 1.301446 <L..00354I0B.4 0.000707101
1 1 U.tf?649»e74 0.0102S399 0.614 0.5342 12.75789 24.4096 0.04018762 .00002874348
1 P \ 0.1«S7b3l 0,y933oOo 0.169 0.1680 IJR.1995 1.726573 0.004562795 0.0003124669
j R 1 -4.b9S63 2.154484 -2.152 0.0453 2bl.7o77 2MI.3107 -0.0991*22 O.OOCSI96262 .
•. MC i ‘2«-6S33 4.311764 -0.572 0,5745 19.66»45 19.64685 -O.eol63o89 •00004475993
j sr:ii-pAKTtAi. PaPTTaL PARTIAL
S VARlAhLc or CORK TY^E II CURk lYPE I CCPR TYPE 11 tolerance
! IWTEPCFP 1
' s 1 0.''359450J 0.9R7S314 0.9358374 0.0323678
? n 1 .UOOOU293315 0.222951 0.001168364 0.2329155
" Tl 0.91152b77 0.0340515
i ^ 1 .00u003l«99Ra 0.1125229 0.001575911 0.1161458
1 " 1 0.00C6339356 0.19)0619 0.2045741 0.06443315
)




COVARIANCE or ESTIMATES 7
n COVb IHIERCEP S 0 Tl P R ITC
7
.J Tf.TERCrP 21.06«71 0.076b9847 0.04341847 .0.004334138 . 2.067144 -7.55904 •1.26969
h s 0.07659R47 0.004920V82 •0.00127245 •O.OOOS1S199 0,004739314 •0.0693003 •0.0420161
'0 0.04341147 -0.0012724S 0,00636263 0.O0C621849 -0.0233948 -0.0377461 •0.0626893
J Y1 .0.000105142 . 0.0002037596 A. 00151313 -0.00732434
"• P 2,067144 0.0047J93M -0,0233948 0«0u02037S96 0.9669961 •1.32616 -0.717349
\ ■ 1 « -7.C59y4 *0.J69390J -0.0377468 -0.00151357 -1.32616 4.641601 2.730316 )
* TTC •B.7aOA9 • J.0420161 -0.007324)4 -0.78714S 2^710316 18.59131
)
j corhelation or estihates >: rURMR TMTFMrtlR n Tl 8 R ITC .
tMLRCCP l.OOUO 0.2372 0.0969 0.0680 0.4377 -0.7305 •0.4003 J
. -.'QO-i -0..7473 . 0.O7L7-0,4 8 •0.l44f •
1 P U.09u9 -0.2g6^ 1.0000 0.603i *0.2602 -0.191O -0.1590
>« ri O.OfbO -0.747J C.e632 t.OOOO 0.0202 •0.0685 •0.1657 >
0 0717 0.0202 I.UOQO -0.6761] -J.18S7
- R -0.73W5 -0.4744 -0.1916 •0.0685 -0.6260 1.0000 0.2939
*
lie *0.4003 -0.1449 -0.1590 -O.US? -0.1857 0.2939 1.0000
• Ti:5V or FIRST And SECOND NOrtEhT Si'ECJFICArijK









THE FIRST RUN REGRESSION RESULT WITH THE EXPECTED SIGNS
SAS 11143 MtORCSOAT. June 3. 1904 9 (
« NCaK 8T0 OCtf SUV NINXMUH KAXIHUR
$ 2S 31I.43OOU0UO ni.50150009 9400.50000000 7l«3uOOOOOO 41 .lOuOOOOO
0 ii •l|.0ft400«06 Si.05510401 •451.00000000 •Ill.tOOoOvOO t .30000000
7S 307 —1:1
r 35 S.30090000 J.T4)55001 130,00000000 O.TOOoOOOO 1 •30000000
K 3$ 5.34000000 3.00004031 190.00000000 3.00000000 1 .00000000 ■A
■ I 35 2IO.I150O0OOO 135.00337600 9471.50000000 74,tu0o0b00 47 •90000000
.1
OtARSON CuORCLATtOtl COCmCUMTS / RROO > IftI UNOCO NOlRMOaO / M « 39
ycii — «0 11- P . . » ... --ITC 1
.1
ALkt UAOOOO O^l&At 0«.T0050— 0.»1)7S .0,«mS—
1 V't '^V




0.0001 0.0000 0.0011 0.0001 0,0001 o.ooot 0,0039 o.ooot
ik-v ' ■
0.0039 0,0070 0.0000 0,0003 0.1743 0.1149 0.1107 0.0093
O.OuOl 0,0001 0.0003 0,0000 0.0030 0.0001 6.0030 6.0001
•
■
. li 0,0001 0,0001 0.0103 0,0030 9,0000 0.0001 9.0434 6.0003
1 -s.iS
0,0001 0,0001 0.1045 9.0001 0,0001 o.oood 0.0199 O.OOOI
: ■■.5^ 0.6010 0,0020 0.1107 0.0030 0.0434 0.0199 e.oeeo 6.0039
1 *•.' i T




THE REGRESSION RESULT USING ITC AS AN ADDITIONAL EXPLANATORY VARIABLE
X.





parakptch stanoaro T fOR HOf 8TANDAP0IZCD •ENX-PARTIAL 1
DP CSTlRATt ERROR PARAMCTERsQ PROS > |T| TTfC 1 SS TYPE XI S8 C8T1RATE CORR TYPE X ic
iNTkRcer 1 3.74607) 3.837776 0.976 0.3419 1197374 43,30759 0
3 1 1,103782 0.0)949033 U.554 0,0001 441851,4 19647.49 1,067935 0.9958651 1* c
D I 0.0632991? 2.075 0.0526 18.51807. 195.7811 0,02796133 .a000412 3Al9
. 11 . 1 0.007803604 0.006509094 1.199 0,3459 330.3548 69.3847 ••0483603 0.0005189586 !•
• ’ ? 1 • -0.613463 0.5173171 •1.186 0.3511 373.1641 63.91942 •0,0158413 0.0008436331 1. c
'
P. 1 1.663872 •2-934 0.0089 384.9954 391.2111 ..0«D008621203 1
ITC. 1 •l,u0952 3,658907 -u.<i4o 0.6bS3 8.795467 8.795467 -0,00963582 ,00001983363 1- C
.TEHI-PAKTIAL partial paRTTir.
TARIAOte DP CORR TTPF 11 CORR TYPE 1 CORK TYPE 11 tQlekance • *
TMTKRrrP
s 1 0.03536703 0,9981517 0.990310* 0.03094599
' ••
D 1 0.0004413608 0,03213363 0,1910177 0.5643936 c















—-.T- r.TT. m ■ ■
COVARIANCE or eSTlKATCS
''' 1 jC
covs intchcep S 0 Tt P P ITC
14.72857 0.08173338 0.06959648 -0.0OI4474T 0.1250751 •4.19677 •6,87046 <1
• 0.08173338 0,003939099 0,0001261061 •0,000303097 0,006049551 •0,0tlt460 •0.0486457
0 0.06959648 0.000*361068 0.0037S2I9I .0000718690* 0.001595233 •0.0468471 •0,0135917 Ic
-0.008303097 .00007l9a9u640OOg43 1 4. —.0000161571 ■0.000587915 1
p 0.3350753 0,00*049551 0.001595233 •.0000368571 0.2676169 •0.1N9518 -0.392017 •
R -4.19672 -0,0731468 -0.0468473 0,00347439 •0.3999lt 3,341471 1,394036 3c
itr •4.67046 -0.0486457 -0.0175917 -^11^001<U939 -ft.392QIl_ 1-3*4016 U.JU6 ■«
CURkCLATION OF estihates 'c
n Tl P 8-- ITC
INTCRCEP 1.0000 0,3979 0.2960 -0,0578 0,1637 •0,1973 •0.3468 CC
t.0000 0.22*7 -0.7B0f. 0.1966 •0,7190 £0.3235
D 0.39*0 0.3267 1.0000 0,1804 0,0503 -•,4596 •0.0563
•
n -g.g576 -0.7806 0.1804 1.0000 •0.0110 0,3386 -0.0249 .C
-0,6667
R -0.6973 •0,7390 -0.4596 0,3316 -0,4643 1.0000 0.3290
irc -0.34o6 •0.323) •0.0962 -0,0245 •0.2071 0,2390 1.0000 c
TEST or riRST And SECORO nOnCNT Si'KCiriCATION .







THE REGRESSION RESULT USING ITC AS AN ADDITIONAL EXPLANATORY VARIABLE
•
J
843 11141 THURSUAT. JUNE {4. 1984 S
^
vakiablc NCAN 8TP OEV SUM NIHINUN . NAXIKUN 1
3 3S 318.42000000 UL,So1S9695 9440.SOOOOOOO 78.30000000 481.80000000
D 33 •12.51200000 29,90777937 -312.80OOOOOO •Ul.80000000 14,70000000
P as 4,40800000 S.S1104448 110.20000000 0.00000000 13.30000000 ;
R as 6.24000000 a,90944431 194.00000000 l.OOOuOOOO 13.00000000
r
1 as 218,14000000 US.94640742 $471,00000000 74.80000000 474.90000000
PEARSON COPKELATION COCmClCNTS / PROS > IRI UNOCP HO:RHO>0 / R ■ 2S 1
3
0.0000 6.0001 O.OSOO 0.0001 6.0049 0.0001 0.0010 6.0001




t®.o5oo 6.0703 . 6.0000 6.0244 6.8281 0.5463 6,3124 6.0440 « ^■'V' ■ - ' ,3
’ j
6.0001 6.0001 0.0244 0.0000 6.0592 6.0001 6.0030 6,0001 i
D A.<t4484 0.44449 n.A4474 A 14914 i
. ‘-v 0.0049 0.0233 0.1281 0.0392 0,0000 0.0019 0.1181 0.0381 '■ 3
*
J
O.OOOJ o.ooot O.Sa43 O.OOOt 0.0019 0.0000 0.0199 0,0001
J.TC Q.hIBIS A .A •)<Aia A 4A«4< i
0,0010 0.0029 0.2124 0.0030 0.1181 0.019S 0.0000 6.0029 ■ 3
t 0 94&Z1 O.OqTBY 0^94431 0.41702 0.89448 .0,57088 t.00000 a
f
o.ooot 0.0001 0.0640 O.ooot O.OJIl 0.0001 0.0029 0.0000 n
C
